The association of peculiar giant-cellular granulomatous lesions of the upper respiratory tract and the lungs or other organs with necrotizing vascular lesions resembling polyarteritis nodosa has been seldom reported. Klinger (1931) Rosenblatt, 1942; Rich, 1942a Rich, , 1942b Rich and Gregory, 1943; Lichtenstein and Fox, 1946; Duff, More, and McMillan, 1946; van The salient features, according to Weinberg, were a history of long-standing infection of the upper respiratory tract with the development of ulceration of the nose, mouth, and trachea and with the final development of polyarteritis nodosa. R6ssle's case showed involvement of the paranasal sinuses and the ear. Wegener's three cases followed a peculiar granulomatous rhinitis. Lindsay's case apparently first manifested itself as a painless depression of the bridge of the nose about a year before death due to polyarteritis nodosa. Also, one case of polyarteritis nodosa of the series reported by Davson, Ball, and Platt (1948) , and that of Olesen and Myschetzky (1949), both had had a Caldwell-Luc operation performed for chronic nasal discharge and maxillary sinusitis some months before death from polyarteritis nodosa. We observed an example of this remarkable association, and the following is an account of the clinical picture, post-mortem findings, and some aspects of the pathogenesis.
The salient features, according to Weinberg, were a history of long-standing infection of the upper respiratory tract with the development of ulceration of the nose, mouth, and trachea and with the final development of polyarteritis nodosa. R6ssle's case showed involvement of the paranasal sinuses and the ear. Wegener's three cases followed a peculiar granulomatous rhinitis. Lindsay's case apparently first manifested itself as a painless depression of the bridge of the nose about a year before death due to polyarteritis nodosa. Also, one case of polyarteritis nodosa of the series reported by Davson, Ball, and Platt (1948) , and that of Olesen and Myschetzky (1949) , both had had a Caldwell-Luc operation performed for chronic nasal discharge and maxillary sinusitis some months before death from polyarteritis nodosa. We observed an example of this remarkable association, and the following is an account of the clinical picture, post-mortem findings, and some aspects of the pathogenesis. mucosa was intensely congested and granular, with a great deal of crusting in the vestibule. Radiographs showed opacity of both antra and a cloudy left frontal sinus. On April 7, 1949, the patient was seen again and a biopsy taken from the mucosa of the right inferior turbinate. This showed ( Fig. 1) (Fig. 3) . walls, well shown in sections stained with phosphotungstic acid-haematoxylin (Fig. 5) . There was pleomorphic cellular exudation around the vessels, polymorphonuclear leucocytes predominating. The hyperplastic pulp contained numerous plasma cells, eosinophil and neutrophil leucocytes, and focal aggregations of leucocytes, some of which surrounded the trabeculae (' Trabeculitis " of . The eosinophilic necrotic material of the vascular lesions seemed in places to be extending into the surrounding exudate.
Kidneys.-There was widespread damage throughout the cortex of the kidneys, and all the glomeruli were apparently affected (Fig. 6) . In places some of the glomerular loops showed hyaline and fibrinoid necrosis and elsewhere all the loops were affected. The fibrinoid material formed thrombi, and in some glomeruli almost filled the capsular space (Fig. 7) . There was marked proliferation of the epithelial cells of Bowman's capsule with epithelial crescent formation in many glomeruli. Some glomeruli were completely disorganized and replaced by granulation tissue, in which it was difficult to trace the remnants of the glomerular tufts. There was marked periglomerulitis, especially around some enlarged and distended glomeruli, which were surrounded by a wide zone of radially arranged cellular exudate, consisting of polymorphs, histiocytes, fibroblasts, and a moderate number of eosinophil leucocytes (Fig. 8) . The parenchymatous elements of the cortex and medulla were separated by a young granulation tissue containing numerous eosinophils.
Many of the tubules were dilated and contained cellular and granuilar casts. The majority of the afferent and other arterioles showed partial or total hyaline or fibrinoid necrosis. Only a round homogeneous ball-or ring-like structure of necrotic material remained in place of some arterioles which were surrounded by a radially arranged zone of neutrophil and eosinophil leucocytes and histiocytes (Fig. 9) The case described presents the remarkable association of two types of lesions: (1) giant cell granulomata of the upper respiratory tract, and (2) widespread necrotizing vascular lesions resembling polyarteritis nodosa.
The condition of the nose and of the paranasal sinuses, the first apparent site of a giant-cellular granulomatous reaction encountered in some cases of polyarteritis, dominated the clinical picture in the beginning. This initial stage of chronic sinusitis, lasting about four to five months, was followed, as in other cases, by fatal renal failure and uraemia.
The kidneys showed the microscopic features of the rapidly progressive type I of nephritis (Ellis, 226 group.bmj.com on December 18, 2017 -Published by http://jcp.bmj.com/ Downloaded from GIANT CELL GRANULOMA AND POLYARTERITIS 1942), namely, explosive lesions of the glomeruli, definite periglomerular inflammatory reaction, and inflammatory infiltration of the interstitial tissue. There was marked hyaline and fibrinoid necrosis of the glomerular tufts and arterioles.
There was also widespread necrotizing angiitis in other viscera, especially in the spleen and the lungs, but also in the liver.
The extra-renal vascular changes suggested polyarteritis nodosa, and the renal lesions were also consistent with the description of the kidney in the microscopic form of polyarteritis nodosa (Davson, Ball, and Platt, 1948; Davson and Platt, 1949) . In a case like this it is, however, very difficult to draw an absolute distinction between the rapidly progressive type I of nephritis and polyarteritis nodosa (Group I of Davson et al., 1948) . In any case the renal and vascular lesions certainly are connected and two distinct pathogenetic factors may be considered: (1) Hypertension due to nephritis causing in turn the necrotizing vascular lesions; (2) hypersensitivity as the underlying cause of both the renal and vascular changes primarily affecting the vascular system.
There is evidence (Smith and Zeek; Zeek, Smith, and Weeter, 1948) to support the hypothesis that polyarteritis nodosa is associated with sharply rising hypertension and is not so much the result of hypersensitivity to known or unknown antigens. Numerous authors, however, believe that polyarteritis nodosa is a manifestation of the anaphylactic type of hypersensitivity (Rich, 1942a (Rich, , 1942b Rich and Gregory, 1943) .
In our case the blood pressure was never very high and only rose to 170/90 mm. Hg shortly before death from renal failure and uraemia. On the other hand there was a certain amount of morphological evidence that the lesion was of the kind described by Zeek et al. (1948) as " hypersensitivity angiitis," and attributed by them to hypersensitivity. These authors described a vascular lesion as " hypersensitivity angiitis " in seven cases of necrotizing arteritis in men which showed-clinical evidence of hypersensitivity during life, usually to one of the sulphonamides. In distinction to the " classical " type of polyarteritis nodosa in men and rats, hypersensitivity angiitis affected only the small arterioles, in particular the follicular arterioles in the spleen. The lungs and liver were also affected. There was no evidence of healing and frequently the entire wall of the small vessels presented fibrinoid necrosis. There was also necrotizing glomerulitis characterized mainly by exudation and necrosis, with little evidence of the epithelial proliferation so marked in the kidneys of the case described.
The aetiology of the condition also remains obscure. Weinberg (1946) points to the history of antecedent chronic infection and bacterial hypersensitivity.
The organisms grown in our case during illness and from post-mortem specimens, namely Staphylococcus pyogenes and Streptococcus beta haemolyticus, are both capable of producing necrotizing glomerulitis and necrotizing vascular lesions.
In any case of polyarteritis nodosa complicating a disease the drug or drugs used should also be considered as causative agents (Pulvertaft, 1949) . Our patient had been treated with sulphadiazine, sulphacetamide (" albucid "), and penicillin.
Hypersensitivity to sulphonamides, especially to sulphathiazole, has been incriminated in the causation of necrotizing vascular lesions resembling polyarteritis nodosa (Hagemann and Blake, 1937; Erskine, 1939; French and Weller, 1942; Lederer and Rosenblatt, 1942; Merkel and Crawford, 1942; Rich, 1942a Rich, , 1942b Lichtenstein and Fox, 1946 ; van Rijssel and Meyler, 1948; Olesen and Myschetzky, 1949; and others) . Duff et al. (1946) studied a series of 375 necropsies in which it was known that considerable doses of sulphonamides had been given during life. In 22 cases lesions attributable to the sulphonamide treatment were found, the most frequent lesion being a granulomatous reaction encountered in 13 out of the 22 cases. In seven cases an acute necrotizing arteritis was found whilst four out of 22 cases had both lesions. These authors believe that the granulomata belong to, and are part of, the vascular disease, and Lindsay et al. (1944) suggest that polyarteritis nodosa be considered in any granulomatous lesion of unknown aetiology.
In our case we assume that the giant-cell granulomata had been present for three to five months and histologically confirmed in the maxillary antrum about 10 weeks before death. It would thus appear that the granulomata were the first manifestation of the vascular disease possibly due to hypersensitivity to an unknown agent. Summary A case is described of giant-cell granulomata of unknown aetiology in the paranasal sinuses associated with necrotizing vascular lesions resembling polyarteritis nodosa terminating in renal failure.
The vascular lesions were widespread, affecting the arterioles of the viscera, including the kidneys and the spleen, and presented the morphological features of "hypersensitivity angiitis" as described by Zeek et al. (1948) .
Evidence is presented that the paranasal sinuses or the nose can be the first site of the peculiar granulomatous reaction encountered in some cases of polyarteritis nodosa.
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